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Abstract – Reliability of biomarker correlation for oil-oil or oil-
source is dependable only when the specific biomarker is not age 
equivalent of the reservoir. Tertiary oil in Tertiary reservoirs 
cannot be confirmed by Tertiary biomarkers because of the 
possibility of contamination. 18α(H)-Oleanane as an age indicator 
of source deposition is not convincing because the specific 
biomarker may also contaminate oil in the reservoir.  Although 
oleanane is restricted within Late Cretaceous to Tertiary periods, 
the presence of this biomarker in oils of Late Cretaceous to 
Tertiary reservoirs cannot justify the age of the source of oil. 
Oleanane from oil of cretaceous-tertiary reservoir, supports the 
age of reservoir instead of the age of source deposition. A 
systematic research needs to be carried out to identify percentage 
solubility of oleanane in water and oil to conclude the reliability 
of oleanane for source age deposition. 
Keywords-18α(H)-Oleanane; Terrestrial Source ; Gas 
chromatography-Mass spectrometry; Biomarker. 
I. INTRODUCTION 
Since past, Geochemists have been utilizing biomarkers to 
trace crude oil and their related source rock to unravel the 
stratigraphic origin and migration pathways of presently 
existing petroleum deposits[1]. Biomarkers( 
molecular/chemical fossils) are organic compounds in natural 
waters, sediments, soils, fossils, crude oils, or coal that can be 
unambiguously linked to specific precursor molecules 
biosynthesized by living organisms[2]. Biological markers or 
biomarkers are complex molecules derived from formerly 
living organisms. Biomarkers are useful because they retain all 
or most of original carbon skeleton of the original natural 
product and this structural similarity reveals more information 
about their origins than other compounds. The conversion of a 
vast number of the precursor biochemical compounds from 
living organisms into biomarkers creates a vast suite of 
compounds in crude oils that have distinct structures. Further 
   
Figure 1: Properties of 18α(H)-Oleanane. 
due to the wide variety of geological conditions and ages 
under which oil has formed, every crude oil exhibit an 
essentially unique biomarker[3]. Amongst them, the efficient 
utilization of 18α(H)-Oleanane biomarker as age indicator for 
source deposition is of great significance (Fig. 1). 
Age-specific biomarkers are organic compounds that 
cannot only be attributed to a certain biological source but that 
also are specific for a certain geological age[4]. The oleananes 
are formed in sediments through diagenetic and catagenetic 
alteration of various 3β-functionalised angiosperm 
triterpenoids[5]. Being diagnostic of both source rock age and 
a land plant contribution they are important molecular fossils 
in petroleum geochemistry [6, 7]. 
Oleanane is a pentacyclic triterpene which is originate 
from Plantae (Fig. 2) and has two isomers: 18α(H)-Oleanane 
and 18β (H)-oleanane (Fig. 3).The alpha (α) configuration is 
the most stable, thermodynamically; thus, it is the 
predominant configuration in mature crude oils and rocks[8]. 
Biodegradation  processes and water washing, which are the 
most important post-accumulation processes in reservoirs, do 
not alter the structure of either 18α(H)-Oleanane or 18ββ(H)-
oleanane. This fact makes this biomarker robust and hence 
very useful in oil-oil and oil-source rock correlation studies 
According to paper[9, 10], ideal molecular fossil for 
tracking the angiosperm lineage is oleanane because its 
relative presence and relative concentration (also called the 
oleanane index) in Cretaceous and Tertiary sediments 
correlate to the diversification of angiosperms, and because its 
functionalized form is found in thousands of living 
angiosperms. 18α(H)-Oleanane concentrations in migrated 
petroleum has been used to identify the maximum age of 
unknown or unavailable source rock. The oleananes, as 
markers for the angiosperms, provide valuable source and age 
information when present in an oil.  That is why in past the 
presence of 18α(H)-oleanane gives the reliability for the age of 
source deposition. 
18α(H)-Oleanane are typically analyzed using gas 
chromatography-Mass Spectrometery (GC-MS) and it is 
widely used for analysis of complicated system in organic 
mixture, due to the excellent separation of GC combined with 
the strongly qualitative analysis of MS[11]. 
Presence of, biomarkers are mainly used for age identification 
of source deposition, but sometime they do not 
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Figure 2: Classification of oleanane
tell a real scenario, the present research highlight this fact with 
the help of proposed experimental set up. 
 
 
Figure 3: Isomers Of Oleanane 
Presence of 18α(H)-Oleanane in oil or source rock is a 
well-documented indicator for terrestrial organic input[12]. 
This is because 18α(H)-Oleanane is a land plant diagnostic 
biomarker derived from the angiosperms which has been 
recorded in cretaceous and younger sediments. Therefore, 
presence of this compound in crude oil sets an age constraint 
for the petroleum system. 
Alberdi (2000) first reported presence of 18α(H)-
Oleanane in the geochemical studies conducted in the Eastern 
Venezuelan Basin where the composition of paraffinic oils 
and possible source rocks in the fields associated with the 
Anaco Thrust were analyzed. In those studies, the terrestrial 
origin of the organic facies that generated these hydrocarbons 
was demonstrated for the first time. The presence of a Tertiary 
petroleum system in the Eastern Venezuelan Basin was 
recognized with reservoirs in the fluvial-deltaic Oficina 
Formation and a postulated source rock in the Chaguaramas 
and La Pascua Formations. The origin of vegetation 
containing 18α-oleanane precursors (basically angiosperms) is 
established as Late Cretaceous (Turonian) or younger. 
Exceptions have been reported in rocks older than Turonian; 
e.g. 18α(H)-oleanane has been detected in a relatively high 
abundance (oleanane index 13%) in the Paja Formation of the 
Magdalena Basin, which has been dated as Late Hauterivian–
Barremian. 
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Peterson et al (2011)[13] showed the presence of high 
oleanane index ( 0.17-0.43) from late cretaceous or younger 
source rock which shows that  the oil and condensate from 
basins on Vietnamese continental shelf are all charged from 
Cenozoic petroleum system. 
Bassey et al (2012)[14] indicated that Crude oils from 
the Tertiary Niger Delta, mainly sourced from marine shales 
of the Tertiary Akata Formation with substantial terrigenous 
higher plants input, have been reported to contain large 
amounts of oleananes. The results of this study showed 
relatively high mean concentrations of oleanane in sediments 
from the entire study area, suggesting possible contamination 
by crude oils from the Tertiary Niger Delta. 
The geological literature[15-19] also presents some 
other good examples of oil-oil and oil-source rock correlation 
studies e.g. in Southeast Asia (Hoffman et al., 1984), in the 
Nigerian delta system (Ekweozor and Udo, 1987), in New 
Zealand (Czochanska et al., 1988), in northern Canada 
(Curiale, 1991), and in Korea (Killops et al., 1991). 
 There is a long list of works that concludes Tertiary age 
of the source rock using high Oleanane index in the oil. 
However, the reliability of the results has not been confirmed 
in any earlier work. To build the confidence on the above 
results it is necessary to study if it can also be incorporated in 
the oil during migration or in the reservoir itself. Since the 
reservoirs in cretaceous or in younger horizons are deposited 
in angiosperm dominated environments, it is possible that they 
are also rich in specific oleanane. “When oil is migrated 
through or trapped in these reservoirs, it is possible that the 
trapped oil is contaminated with the same oleanane. In this 
situation presence of such oleanane neither indicate the 




Figure 4: Migration of oil from source to reservoir
II. BIOSYTHESIS OF TRITERPENE 
Terpenes may be classified by the number of isoprene 
units in the molecule. Triterpenes are terpenes 
consisting of six isoprene units is one of the class of 
terpene. The pentacyclic triterpenes can be classified 
into lupane, oleanane or ursane groups. Terpenes 
belong to a variety of chemical classes such as 
hydrocarbons, alcoholic, oxides and others[20], while 
the terpenoids are oxygen-containing analogues of 
the terpenes. Terpenoids (isoprenoids) are any 
compounds that are derived from the isomeric 5-
carbon building blocks isopentenyl diphosphate (IPP)  
 
and dimethylallyl diphosphate (DMAPP). When one 
DMAPP molecule condensed with one IPP molecule 
by head-to-tail condensation, it gives geranyl 
diphosphate (GPP). Another IPP unit to GPP gives 
farnesyl diphosphate (FPP). Finally condensation of 
two FPP molecules by head to tail, leads to the 
making of squalene (loss of both diphosphate 
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Fig 5: Biogenesis of Triterpene (Terpenes: Eberhard Breitmaier) 
 
III. METHODS  
 A standard model is  prepared, in which a core with 
measurable porosity and permeability play a role of reservoir 
rock of cretaceous-tertiary age. As reservoir rock of 
cretaceous-tertiary age dominated by angiosperm environment 
that is why we add solubility of 18α(H)-Oleanane in it. Later 
we take a oil with no 18α(H)-Oleanane which show an 
unknown age. By introducing this oil into reservoir rock we 
can identify wheatear the oleanane is mix in oil during 
migration or in the reservoir condition. If GC-MS result will 
show that some percentage of 18α(H)-Oleanane is mix in oil  
 
then we conclude that 18α(H)-Oleanane is not reliable for age 
of source identification, because in this scenario oleanane 
represent the age of reservoir rock. Methodology about my 
research described in Figure 6. 
According to the lab testing and the expected result come 
from (GC-MS) our data have a clear potential to find out the 
solubilities of 18α(H)-Oleanane both in water and crude oil, at 
the prevailing reservoir condition during and after the time of 
migration. 
The solubility test of 18α(H)-Oleanane in marine and 
fresh water will perform. The amount of 18α(H)-Oleanane 
contained in the water is determined by geochemical mean. 
 
Figure 6. Methodology for research work
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IV. SCOPE OF STUDY 
In paper[23], More than 90% of original recoverable oil 
and gas reserves in the world has been generated from source 
rocks of six stratigraphic intervals (Fig 7)-(1) Silurian 
(generated 9% of the world's reserves), (2) Upper Devonian-
Tournaisian (8% of reserves), (3) Pennsylvanian-Lower 
Permian (8% of reserves), (4) Upper Jurassic (25% of 
reserves), (5) middle Cretaceous (29% of reserves), and (6) 
Oligocene-Miocene (12.5% of reserves). 
About 50% of the world oil and gas reserves are of 
Tertiary-Cretaceous age. Therefore if we get reliable 




very helpful in the future for oil and gas companies to discover 
new ways of exploration in a beneficial and productive way.  
V. CONCLUSION  
From the above discussion it is apparent that oleanane is 
not reliable for age of source deposition. Although previous 
studies have concluded source  age using oleanane index but it 
needs further confirmation. It is necessary to find out the 
possibility of contamination of the oil with this biomarker in 
reservoir condition.  
As on today, the presence of oleanane in oil is believed as 
a source indicator. However, it is possible that the presence of 
oleanane may be the right indicator of reservoir age, not the 
source of these oil.  
 
 
Figure 7: Original recoverable oil and gas reserves in the world(H.D. Klemme and G.F. Ulmishek). 
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